Patient-provider family planning discussions and preconception counseling can reduce maternal and neonatal risks by increasing adherence to provider recommendations and antiretroviral medication. However, HIV-infected women may not discuss reproductive intentions with providers due to anticipation of negative reactions and stigma. This study aimed to identify correlates of patient-provider family planning discussions among HIV-infected women in rural South Africa, an area with high rates of antenatal HIV and suboptimal rates of prevention of mother-to-child transmission (PMTCT) of HIV. Participants were N=673 pregnant HIV-infected women who completed measures of family planning discussions and knowledge, depression, stigma, intimate partner violence, and male involvement. Participants were, on average, 28 ± 6 years old, and half of them had completed at least 10-11 years of education. Most women were unemployed and had a monthly income of less than ~US$76. Fewer than half of the women reported having family planning discussions with providers. Correlates of patient-provider family planning discussions included younger age, discussions about PMTCT of HIV, male involvement, and decreased stigma (p < 0.05). Depression was indirectly associated with patient-provider family planning discussions through male involvement (b = −0.010, bias-corrected 95% confidence interval [bCI] [−0.019, −0.005]). That is, depression decreased male involvement, and in turn, male involvement increased patient-provider family planning discussions. Therefore, by decreasing male involvement, depression indirectly decreased family planning discussions. Study findings point to the 
Introduction
Preventing unintended pregnancies and increasing family planning are an essential element in the prevention of mother-to-child transmission (PMTCT) of HIV. 1 South African PMTCT guidelines advise that pregnant HIV-infected women should be counseled on family planning, including postnatal contraception, in clinical consultations. 2 Preconception counseling and family planning discussions between HIV-infected women and health care providers can improve maternal and neonatal health outcomes by increasing adherence to preconception health care recommendations, e.g., vitamins, nutrition, 3 and antiretroviral medications for HIV treatment or prophylaxis. [4] [5] [6] However, women in South Africa often have short inter-pregnancy intervals 7 and may access antenatal health care infrequently, 8 suggesting that health care visits during a current pregnancy may represent the only opportunity available to providers to discuss family planning with women before a subsequent pregnancy. Pregnancy rates within 1 year of pregnancy do not differ between women who intend to have children and those who do not, 9 and antenatal counseling has been found to increase postnatal contraceptive intentions. 10 As such, antenatal family planning appears necessary when attending clinical consultations during a current pregnancy, even when women do not express a desire to conceive.
Despite the need to increase family planning and contraception education in support of PMTCT goals, HIV-infected women in South Africa are generally less likely to share reproductive intentions with providers than HIV-negative women and may delay seeking provider guidance until already pregnant. [11] [12] [13] This failure to disclose reproductive intentions to health care staff decreases the likelihood of addressing family planning in clinical consultations. Lack of trust in providers may arise from concerns regarding limited confidentiality and continuity of care in the clinic setting. 5 Internalized stigma and anticipation of negative reactions from health care providers, such as promotion of abortion 14 and discouraging women from having children, 13 may also contribute to reluctance to discuss reproductive intentions. [12] [13] [14] [15] Male partners play an important role in reproductive decision-making and may be a source of emotional support for women during and after pregnancy. 16, 17 However, men may also be a source of distress, 16 and depression may negatively affect both interpersonal relationships 18 and the capacity for future-oriented thinking, 19 decreasing the likelihood of family planning. As such, women experiencing both depression and relationship stress 18, 20 may be less likely to consider future pregnancies and to involve their partners in the process of pregnancy, diminishing the potentially beneficial impact of male involvement in reproductive care. 21 Similarly, violence against women in intimate relationships (intimate partner violence [IPV]) can further limit women's reproductive autonomy, decreasing the willingness to address reproductive issues with providers as well as adherence to treatment and participation in antenatal care. 22, 23 This study was designed to identify psychosocial correlates of patient-provider family planning discussions among HIV-infected pregnant women in rural Mpumalanga Province, South Africa, an area with high HIV antenatal prevalence rates and suboptimal rates of PMTCT of HIV, 24, 25 and to assess the impact of male partner involvement on the relationship between depression and family planning discussions. It was anticipated that the results could provide programmatic guidance addressing family planning discussions in clinical consultations with HIV-infected women and the role of male involvement during pregnancy.
Methods

Participants and procedures
Prior to study onset, Institutional Review Board and Research Ethics Committee approval was obtained from the University of Miami Miller School of Medicine, the Human Sciences Research Council, and the Mpumalanga Provincial Government. Cross-sectional data for this manuscript were drawn from a larger, ongoing study, Protect Your Family. The study protocol, including procedures, recruitment, and sample size determination, has been previously described in detail. 26 Participants (N=673) were recruited from 12 rural antenatal clinics (ANCs) in the Gert Sibande and Nkangala districts of Mpumalanga province, South Africa. Eligible candidates were HIV-infected pregnant women, aged 18 years or older, and having a male sexual partner, although male partners were not enrolled. Exclusion criteria included being HIV negative, not being pregnant, and not having a male partner. Women were referred to study staff by ANC nurses and enrolled in the study in a private office after providing verbal and written informed consent in English or local language (isiSesotho, isiZulu). Participants were guided in the use of an Audio Computer-Assisted Self-Interview (ACASI), which presented both written and audio interview questions over headphones in the participant's preferred language (English, isiSesotho, isiZulu) to which the participant responded on a touch screen. ACASI was used to reduce social desirability bias and to facilitate the inclusion of women across all levels of literacy. 27 To familiarize participants with the ACASI system, the study staff completed the initial demographic questionnaire together with participants; all other assessments included in the ACASI were completed individually, with study staff personnel available nearby to respond to any questions. The interview was ~30 to 45 minutes in duration, and participants were compensated 50 South African Rand (~US$5) for time and transportation associated with the assessment.
All study personnel received in-depth training regarding responding to participants selfidentifying as depressed or suicidal, and information (leaflets, placards) on suicide and depression was posted in ACASI interview rooms. 26 A trained health care provider was designated and available at all clinics for respondents endorsing severe depression, suicidal ideation, and IPV. Clinic health care providers were trained to assess risk and provide triage for further assessment, hospitalization, or outpatient counseling/treatment by licensed psychiatric nurses, social workers, and mental health professionals at associated district hospitals.
Measures
All measures were translated and back translated into local language and adapted to local settings.
Demographics-Demographic information included age, education, employment status, income, relationship status, number of children, infant HIV serostatus, and whether the participant had been diagnosed with HIV during pregnancy.
Patient-provider family planning discussions-Per South African PMTCT protocol, pregnant HIV-infected women are counseled on family planning and strategies to prevent MTCT. 2 Based on guidelines in the South African PMTCT protocol, 2 three questions were used to assess patient-provider family planning discussions: "have you talked with a health care provider about planning to get pregnant in the future?", "have you talked with a health care provider about taking medication to avoid transmitting HIV to your baby?", and "do you plan to have more children in the future?". Response options were "Yes/No", and all questions were used as individual items.
Depression-The Edinburgh Postnatal Depression Scale 10 (EPDS-10) 28 is a 10-item instrument that was used to evaluate the frequency of symptoms of depression experienced in the past week. Adequate internal consistency has been reported for this scale (α=0.80), 29 and reliability in this sample was adequate (α=0.75). 30 is a nine-item scale that was used to assess stigma, presenting statements representative of HIV stigma, e.g., "People who have AIDS should be ashamed". Higher scores reflected greater levels of internalized, stigmarelated attitudes. Adequate internal reliability (α=0.75) for this scale has been reported previously. 31 The reversed coded item for this scale ("It is safe for people who have AIDS to work with children") was excluded, as the scale demonstrated poor internal reliability (α=0.58) with its inclusion. Excluding the item, reliability was adequate (α=0.74) for this sample.
Stigma-The AIDS-Related Stigma Scale (ARSS)
IPV-IPV was assessed using an adaptation of the Conflict Tactics Scale 18 (CTS-18), 32 an 18-item scale that assesses reasoning, psychological IPV, mild physical IPV, and severe physical IPV. For the purposes of this study, only the psychological IPV subscale was used; internal reliability for this subscale was adequate (α=0.82). Nearly all women in this study who report physical IPV report psychological IPV.
Family planning knowledge-It was believed that women who were more knowledgeable about family planning would be more motivated to discuss family planning with providers. Therefore, family planning knowledge was measured using eight questions that pertained to HIV-affected couples with varied response choices by item; questions were adapted from the Safer Conception Knowledge, Attitudes and Practices (SCKAP) and Family Planning survey. 33 For each correct response, 1 point was assigned, out of a possible total score of 8; the resulting continuous score was utilized (Table 1) . As such, greater scores indicated greater knowledge of family planning. Reliability for this scale in this sample was acceptable (α=0.72).
Male involvement-Male involvement during pregnancy was assessed using a modified version of the Male Involvement Index. 29, 34 Questions included "Does your male partner attend antenatal care visits with you?", which were then scored as 1 (Yes) or 0 (No), with a range of 0-11. In this sample, internal consistency for this scale was adequate (α=0.83).
Statistical analyses
Descriptive statistics were used to analyze demographic and psychosocial variables. To identify psychosocial correlates of family planning discussions between women and providers, bivariate and multivariable analyses were used. To identify bivariate associations, independent samples t tests and chi squares were used to compare women who had discussed family planning with their provider (1) compared to those who had not (0) by demographic and psychosocial characteristics. A non-parametric alternative to the t test, the Mann-Whitney test, was used when distributional assumptions were violated. Given the exploratory nature of this study, all variables found to be associated with family planning discussions at p < 0.15 on bivariate analyses were included in a subsequent multivariable logistic regression model using backward elimination to identify multivariable associations, which excluded variables not significant at p < 0.15 from the final model. Then, a simple mediation model 35 was developed, using family planning discussions as the dependent variable, depression as the independent variable, and male involvement as a mediator, while controlling for the variables retained in the reduced multivariable model. Mediation analysis was conducted using the PROCESS macro developed by Hayes for Statistical Package for the Social Sciences (SPSS) (model 4), specifying 5,000 bootstrap samples as recommended by Hayes. 33, 36 A cutoff of p < 0.05 level was used as the threshold for significance. Results from the mediation analysis are presented using Baron and Kenny's 37 four-step approach, and the presence of an indirect effect was identified through the absence of zero in the bootstrapped bias-corrected 95% confidence interval (bCI). 36 SPSS v22 for Windows was used for all analyses.
Results
Participants were HIV-infected women between 6 and 30 weeks pregnant (M=17.8), none of whom had attended the Protect Your Family intervention. Of 709 HIV-infected pregnant women asked to participate, eight declined, and 28 had unusable data due to technical difficulties or having participated in some element of the intervention before completion of the baseline assessment, which resulted in a total sample of 673 participants (94.9% [95% bCI 93.2, 96.5]). Participants were, on average, 28±6 years old. Half of them (50%) had completed at least 10-11 years of education, and most (78%) were unemployed. Most participants (68%) had a monthly income of <949 ZAR (~US$76). Although all women had a partner, less than one-fifth (19%) reported being married. The majority (79%) of women had at least one child, and 95% reported that the serostatus of all of their children was negative. Approximately half of the women were diagnosed with HIV during the current pregnancy. Fewer than half (47%) of the women reported having family planning discussions with providers; most (85%) reported discussing MTCT. Further demographic detail and comparisons are presented in Table 2 .
Psychosocial correlates of patient-provider family planning discussions
Engaging in family planning discussions with a provider was associated with discussing HIV transmission to the baby, increased male involvement, greater family planning knowledge, lower levels of stigma, and lower levels of depression and psychological IPV in bivariate analyses. In the reduced multivariable model, family planning discussions were associated with younger age, discussions with provider about MTCT, increased male involvement, and decreased stigma and marginally associated with lower levels of both depression and psychological IPV (Table 3) .
Mediation model: depression, male involvement, and family planning discussions
Variables retained in the reduced multivariable model (age, discussions with provider about MTCT, stigma, and psychological IPV) were included as covariates in the following analyses testing the potential for male involvement to mediate the relationship between depression and patient-provider family planning discussions. In the first model, excluding the proposed mediator and after adjusting for covariates, lower depression scores were associated with family planning discussions, b = −0.029, odds ratio (OR) = 0.972, p < 0.001.
In the second model, depression was associated with reduced male involvement (b = −0.078, p = 0.001), accounting for the aforementioned covariates. In the third model, male involvement was associated with family planning discussions (b = 0.131, OR = 1.140, p < 0.001) after controlling for depression in addition to the other identified covariates. After controlling for male involvement and the covariates previously described, the effect of depression on family planning discussions was no longer significant, b = −0.020, OR = 0.980, p = 0.135. The indirect effect of depression on patient-provider family planning discussions was statistically significant according to a 95% CI for 5,000 bootstrap samples, b = −0.010, bCI [−0.019, −0.005]. That is, male involvement fully mediated the relationship between depression and family planning discussions, as illustrated in Figure 1 .
Discussion
This study of HIV-infected pregnant women in rural South Africa sought to identify psychosocial correlates of family planning discussions between women and providers and to assess the role of male partner involvement on family planning discussions when women are depressed. Emerging correlates of family planning discussions included younger age, discussions with provider about MTCT, increased male involvement, decreased stigma, lower levels of both depression, and psychological IPV. Decreased male involvement was associated with decreased patient-provider family planning discussions; male involvement fully explained the relationship between depression and family planning discussions. As such, being depressed did not impact family planning discussions directly; rather, depression decreased male involvement. In turn, male involvement increased patient-provider family planning discussions. Therefore, by decreasing male involvement, depression indirectly decreased family planning discussions.
Family planning, including postnatal contraception, can reduce maternal and neonatal risks 6, 38 and is one of the key components of PMTCT protocols. 1, 2 Whereas only half of the women discussed family planning, the majority discussed MTCT with their providers, and discussions regarding MTCT were associated with family planning discussions, both of which support the integration of family planning in the context of PMTCT counseling. Given that women in this study were all pregnant, the high rates of MTCT discussions confirm that women and providers may not address the potential risks of HIV transmission until after women are pregnant, as suggested by previous research. 13 As many women in rural South Africa access reproductive health care only once during pregnancy, the potential for discussions before they may become pregnant again is limited. 8 In addition, HIV-infected women are also more likely to miscarry during pregnancy, increasing the likelihood of new pregnancies before women have an opportunity to visit a health care provider. 39 Mandated health care visits by women during and following pregnancy provide a window of opportunity to discuss family planning. Given the reported limitations to health reproductive care access in Africa, 40 protocol elements aimed to ensure family planning, which includes postnatal contraceptive counseling, may be better provided during antenatal visits rather than only prior to conception, since antenatal counseling increases postnatal contraceptive intentions. 10 Consistent with existing literature describing younger women as having a more positive outlook regarding child-bearing, 41 younger women were more likely to discuss family planning with providers. Similarly, in line with existing literature on HIV stigma, 14 this study found patient-provider family planning discussions to be more likely among women reporting less stigma. Interventions aimed at increasing provider-or patient-initiated conception counseling should address women's concerns regarding provider reactions, [12] [13] [14] [15] 42 confidentiality of HIV serostatus, and continuity in care. 5 Training providers in safer conception strategies for HIV-infected women may also enhance clinical practice. 43 Addressing these concerns may encourage and facilitate an environment conducive to better family planning discussions by helping providers establish a clientcentered therapeutic alliance with their patients.
The effect of depression on reproductive health discussions was mediated by male involvement, indicating that although male involvement does increase the rates of engaging in reproductive health discussions, depression was associated with lower rates of male involvement, thereby indirectly decreasing rates of family planning discussions. These results are consistent with previous studies 18 illustrating that depression may affect interpersonal interactions and result in social rejection, potentially leading to relationship conflict or isolation. 20 Thus, depression may inhibit male partner involvement and lead to decreased levels of family planning discussions with providers and potentially other positive benefits of male involvement. 16, 17 However, as the cross-sectional design of this study limits causal interpretation, the temporal order of events presented here must be confirmed longitudinally.
When interpreting the results of this study, there are certain limitations to bear in mind. First, causal relationships cannot be drawn because of the study's cross-sectional design. Second, only one item was used to assess family planning discussions. Future studies should address other aspects of family planning discussions with providers that may arise in conjunction with other services or in association with the PMTCT protocol. Third, all of the women in the sample were pregnant, and this manuscript did not assess family planning discussions postnatally. As the rapidly changing antenatal protocol may generate some confusion among HIV-infected women seeking to conceive, 26 future clinical initiatives should identify alternative opportunities for family planning discussions in clinical consultations to enhance existing pregnancy protocols. The method and frequency of provider-patient communication within clinics should be examined, as well as the potential long-term indirect effect of depression and male involvement on patient-provider family planning discussions.
While the prevalence of MTCT of HIV in South Africa has decreased from 3.5% in 2010 24 to 2.2% in 2016 among exclusive breastfeeding mothers on antiretroviral therapy, 44 HIV ANC prevalence rates remain higher in some regions of South Africa. 25 This study identified factors associated with antenatal patient-provider family planning discussions and highlighted the importance of family planning strategies to counteract depression 45 and facilitate male involvement as a strategy to enhance communication between patients and providers and optimize maternal and neonatal health outcomes. Evidence to support the contribution of men during pregnancy continues to accumulate, and this study underscores the need for longitudinal assessment of men's impact on family planning discussions both pre-and postpartum. Similarly, increasing support is evident for provision of mental health services during pregnancy to ensure the health of pregnant women living with HIV and their infants. Mediation model: indirect effect of depression on patient-provider family planning discussions through male involvement. Notes: *p < 0.05; ***p < 0.001. c a is the effect of depression on family planning discussions, c′ is the effect of depression on patient-provider family planning discussions after the effect of male involvement has been accounted for. b,c Adjusted for participant age, discussion with provider about MTCT, stigma, and psychological IPV. d Adjusted for depression, participant age, discussion with provider about MTCT, stigma, and psychological IPV. e Adjusted for male involvement, depression, participant age, discussion with provider about MTCT, stigma, and psychological IPV. Abbreviations: MTCT, mother-to-child transmission; IPV, intimate partner violence; OR, odds ratio; CI, confidence interval. Table 1 Family planning knowledge questionnaire and scoring Table 3 Multivariable associations with patient-provider family planning discussions: reduced multivariable analysis (N=673) Abbreviations: SE, standard error; OR, odds ratio; CI, confidence interval; IPV, intimate partner violence.
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